Abstract. The purpose of this study was to evaluate how the quality of government funded restorations can impact caries prevalence. After randomisation, One hundred thirty five (135) 12-13-year-old children were examined in the Gulbene municipality of Latvia and 175 restorations placed in premolars or second molars were evaluated. It was concluded that the quality of restorations made by publicly funded dentistry is low, which could be a reason for secondary caries and other complications and results in greater expenses in the future.
Dental research has to concentrate on prevention and minimal intervention (Söderholm et al., 1998) ; however, restorations are still required for caries at the dentinal level. To lower the risk of caries, restorations should be placed accurately (Söderholm et al., 1998) . As the highest risk for recurrent caries is in gingival area (Söderholm et al., 1998 ; Sunnegårdh-Grönberg et al., 2009), a high quality of restorations in the gingival margin is significant to ensuring appropriate oral hygiene (Hewlett et al., 1993 ; Goldberg, 1990 ).
There isn't sufficient evidence to claim whether amalgam or composite fillings are better (Opdam et al.,2011) and no studies have been made comparing cheap tooth coloured restorations with cheap amalgams, which could be a useful finding for selecting materials for government financed dental treatment. There have been no studies made in Latvia about the quality of restorations, but there is sufficient evidence of high caries prevalence in Latvia (Berzina et . As dental treatment is free of charge for children up to 18 years of age in Latvia, it is important that there is no need for the government to pay for the replacement of the same restorations many times (Sharif et al., 2010) .
The purpose of this study was to evaluate government financed restorations in one region of Latvia and to estimate how the quality of fillings can impact the risk of recurrent caries.
Materials and methods

Study design and location
A cross-sectional epidemiological study was conducted in September of 2009 in all eighteen schools in the Gulbene municipality of Latvia. One hundred thirty five (135) adolescents aged 12-13 were interviewed and examined. This corresponds to 34% of 12-13-year-old schoolchildren in Gulbene.
The Gulbene municipality (a Latvian administrative division) has an area of 1, 876.1 km 2 -in 2009 there were 25,546 inhabitants and the population density was 13.62 inhabitants/km 2 . The city of Gulbene (considered an urban area) has an area of 11.898 km 2 and the population density in 2009 was 785 inhabitants/km 2 . Gulbene is located 181 km from Riga, the capital of Latvia, and 60 km from the eastern border of the country. The average monthly salary in this region was EUR 247.8 (compared to the Latvian average of EUR 322.7), and the unemployment rate was 11.8% in 2009. Water fluoridation has changing (IRRQ = 0%). To evaluate new restorations (no more than 2 years in the mouth) restorations in premolars and second molars were additionally counted. In total children had 70 such restorations, from which 20 (28.6%) had secondary caries.
One hundred seventy five (175) restorations were evaluated (65 (37%) amalgam and 110 (63%) tooth coloured), and 74 (42%) of these fillings were evaluated as unsatisfactory and should be changed, 61 (35%) require correction, while only 40 (23%) restorations were evaluated as satisfactory. It was different for amalgam and for tooth coloured restorations (Figure 1 ).
Caries and irritation of periodontal tissues are frequent reasons for restorations to require replacement, but anatomical form, surface smoothness, colour and surface and marginal pigmentation are reasons for correction needs (Figure 2) .
In terms of gender there were no statistically significant differences in the number of fillings, caries rate, the prevalence of caries and recurrent caries and the quality of dental restorations, but there was a statistically significant difference between genders on the Silness-Löe index (p = 0.009) and the frequency of tooth-brushing (p < 0.001). Most girls (61%) brushed their teeth more than once per day, while only 29% of boys did the same, and all girls brushed their teeth at least once per week but 8% boys brushed less than once per week.
There were 95 (70%) students living in rural areas and 40 (30%) from Gulbene city schools. With regards to urban and rural areas, there were no statistically significant differences in Silness-Löe index or in the frequency of tooth-brushing, but it was found that in rural areas there is a significantly higher number of fillings (p = 0.044), as well a higher caries rate (p < 0.001) and prevalence of recurrent caries (p = 0.007).
The prevalence of recurrent caries is influenced by caries risk (p = 0.001), but no statistically significant influence was found for the Silness-Löe index and the frequency of tooth-brushing.
Discussion
The current study showed that despite the fact that caries prevalence was 89% for 12-13-year-old children in Gulbene municipality, the prevalence of fillings was only 62%. The quality of these restorations is low, as 40% of all restorations had recurrent caries. The seriousness of the dental caries problem in Gulbene municipality is shown also by the number of restorations placed in premolars and second molars (70; 24% of all restorations), as these teeth in 12-13-year-olds hadn't been erupted 00019-p. 5 for more than 2 years. An even more surprising fact is that almost one-third of them already need replacement because of caries.
SHS Web of Conferences
There are different results for the longevity of dental restorations, but most of the authors predict 6 to 10 years to be an average lifetime for composites (Kubo, 2011; Sunnegårdh-Grönberg, 2009 ).
When comparing different materials for restorations in the current study, amalgam displayed better results. The same findings had been apparent in other studies (Kirkevang et ., 2007) . However, recent findings showed that using Fuji IX for class two restorations results in a loss of the material in proximal areas, and what is important is that these defects of material 00019-p. 6 Int. Conf. SOCIETY. HEALTH. WELFARE; Congr. of Rehabilitation Doctors of Latvia were similar to those in carious dentin. It is thought that the bacteria of dental plaque causes these breakdowns of material (Scholtanuse et al., 2007) . That means that a lack of oral hygiene could be a reason for early recurrent caries around tooth coloured restorations made in Gulbene.
Although in other studies oral hygiene has been found as a determinant of recurrent caries (Goldberg, 1990) , this didn't occur in the current study -but there was found to be a coherency between secondary caries and caries risk, which is supported by other researchers (Kubo, 2011; Sunnegårdh-Grönberg et al., 2009). There was a strong relationships between gender and tooth brushing habits, but again no correlations between gender and the number of filled teeth or recurrent caries. However, in a similar study in Lithuania it was found that girls had more restorations; correspondingly, more unacceptable fillings were found for girls, but no significant differences regarding the individual ratio of restorations quality (Brukiene et al., 2005) . Similar to previous mentioned Lithuanian study (Brukiene et al., 2005) we found that there are more fillings and higher prevalence of recurrent caries in rural areas.
Marginal caries is one of the most frequent reasons mentioned in literature for restorations being evaluated as unsatisfactory (Kroeze et al., 1990 ) and more than 20% of tooth coloured restorations in the study had marginal defects, but as a defective margin alone doesn't mean there is caries in dentine , most of them required only correction, which could be an effective treatment (Scharif et al., 2010). However, only half of tooth coloured and 70% of amalgam restorations had no caries, which is why caries was the most important reason for restorations being evaluated as unsatisfactory. The same findings have been observed in other studies (Kidd et In analysing the acquired data the question about quality raises. There isn't one definition what a dental restoration should look like, but there are some points which should be observed -a cavity should have well-defined margins with perfectly adapted restoration and accurate reproduction of anatomic form of the tooth (Söderholm et al., 1998) . Of course, recurrent caries as primary caries is caused by acids produced from plaque bacteria, but, if the restoration is rough, with marginal defects, it can create additional retentive places for plaque accumulation (Söderholm et al., 1998) . Although glass ionomers have been improved it doesn't mean that materials used in Gulbene were the same quality, as 66% of tooth coloured restorations had rough surface and 20% had marginal defects. A similar situation had been found in England and Wales, where authors suggested that the operator effect is also important (Burke et al., 2005) .
There are eight female dentists working in this area. From literature there is evidence that female dentists more often recommend topical fluorides for home use, and they more often use preventive treatment for early stages of caries (Riley III et al., 2011) , but this couldn't be referred to in the Gulbene region as number of dentists is so small (one per more than 3,000 inhabitants) in a high caries risk population. And so the quality of dentists' work has been effected by a lack of time. Another reason could be a lack of financing that leads up to cheaper materials, shorter time for visits, disuse of a rubber dam and the usage of amalgam without bonding (although there isn't strong evidence about the advantages of bonded amalgam) (Federowicz et al., 2009 ).
The proportion of amalgam and tooth coloured restorations shows that the latter are becoming more popular, but the quality of these is lower, therefore curriculum of dental education should be changed with the target of improving skills for future dentists (Anusavice et al., 2001) .
Studies where quality should be evaluated are never equipollent as there always exist subjective factors. It was found that many dentists consider restorations unacceptable even when they have no caries (Elderton, 1990) , in some situations there are difficulties in distinguishing recurrent caries from residual or arrested caries (Kidd, 1990) . Therefore, for the first time in Latvia, the FDI World 00019-p. 7 
Dental Federation clinical criteria were used for the evaluation of dental restorations' quality, but a lack of radiographic examination (Hewlett, 1993) should be considered a limit of the current study.
Conclusions
It can be concluded that the quality of government funded restorations, especially tooth-coloured, for children is low. As tooth-coloured are becoming more popular, dental students' education should be changed. As there is a high caries risk for children in Gulbene, it is necessary to improve oral hygiene habits, reduce fermentable carbohydrates and promote remineralisation therapy to lower the risk of recurrent caries. Restorations with low quality could be a reason for recurrent caries and further replacement of restorations, which is why executive organisations should consider a new financing model to promote better quality when treating primary caries.
